Supplemental Methods

Pesticide List

I used multiple sources to compile a comprehensive list of pesticides that have been used in
agriculture in the USA since 1970, when the US EPA was formed. The United States Geological
Survey (USGS) has collected data on pesticide use specifically in agriculture and maintains a list
of pesticides that have been used since 1992 online [1]. Because the regulatory status of
biological pesticides would be very difficult to compare between countries, those pesticides were
removed from the list — leaving all chemical pesticides that have been used in USA agriculture
from 1992-2016 (the most recent year data were available). In order to identify pesticides that
may have been used in USA agriculture but banned or cancelled before 1992, | compiled Annex
I11 pesticides of the Rotterdam Convention and Annex A and B pesticides of the Stockholm
Convention [2, 3]. In addition, | compiled pesticides from a 1990 US EPA list of suspended,
cancelled and restricted pesticides [4]. Pesticides from those lists that were non-agricultural, or
whose status in all three nations (EU, China and Brazil) could not be determined, were removed
before adding to the final list. The final 508 pesticides in the list, as well as information about list
sources and reasons for removal, are outlined in Additional File 2.

Data Sources for Pesticide Status

The approval status of each pesticide in the USA, EU, China and Brazil was identified through
various sources. The European Commission and ANVISA maintain easy-to-use resources that
display pesticide status in the EU and Brazil, respectively — making information transparent and
easily accessible. On the other hand, identifying pesticide status in the USA was time consuming
and difficult with public information decentralized in various US EPA databases, documents and
Federal Register notices. There was no resource to identify pesticide status in China short of
searching through thousands of MOA announcements, so pesticide status was largely identified
from a 2015 report published by the Food and Agriculture Organization of the United Nations.

The following information and references can be found in Additional File 3: Tables S6-S9:

Brazil: Pesticide status in Brazil was largely identified from lists maintained by the Agéncia
Nacional de Vigilancia Sanitaria of Brazil (ANVISA), which is the Brazilian Health
Regulatory Agency, and the Rotterdam Convention list of banned pesticides. For pesticides
that are being phased out and not yet banned, ANVISA resolutions were used as the
information source. Google translate was used to convert Portuguese to English for review of
ANVISA documents.

China: Information on pesticide status in China was largely identified from an extensive
2015 study from the Food and Agriculture Organization of the United Nations on pesticide
regulation in Asia and the Rotterdam Convention list of banned pesticides. Every effort was
made to reference a specific announced ban from the Ministry of Agriculture (MOA) of the



People's Republic of China — however this was not possible in every case. The MOA recently
announced planned phase outs of multiple pesticides and 3 independent media reports were
used as confirmation of this commitment. While information on pesticide bans and phase
outs in China is current in this analysis, pesticide approval status is only current as of 2015.
Google translate was used to convert Mandarin to English for review of Chinese MOA
documents.

European Union: Pesticide status in the EU was identified from a database maintained by
the European Commission (EC) and the Rotterdam Convention list of banned pesticides. For
most pesticides that have been “banned” or “not approved,” there is reference to a European
Commission Regulation/Decision or Council of the European Union Decision/Directive.
These cited regulations, decisions and directives were analyzed to determine whether the
pesticide fit the “banned” or “not approved” definitions outlined in the Methods section. If no
regulation, decision or directive was provided in the EC database, that pesticide was
designated “not approved.”

United States of America: Pesticide status in the USA was identified from the US EPA’s
Pesticide Product and Label System (PPLS) database and a 1990 report from the US EPA on
suspended, cancelled and restricted pesticides. For pesticides that had no active label for use
on agricultural crops, two additional sources were utilized. The US EPA’s Pesticide
Chemical Search Tool and the Federal Register — which is an archived accounting of
regulatory actions taken by the US government — were searched for details on how and why
the pesticide was cancelled. Each federal register notice was analyzed to determine whether
the pesticide fit the “banned” or “not approved” definitions outlined above.
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